477.    It is convenient for many applications to spealc
of a distribution of matter, electricity, etc., along a line, over a surface, or through a volume.
Here density of line       is the quantity of matter per unit of length: „         „       surface     „           '„           ;;          "„       'area.
,i         „       volume    !5,           „           „           ft       volume.
478.     In applying the succeeding investigations ta electricity or magnetism, it is only necessary to premise that M and m stand for quantities of free electricity or magnetism, whatever these maybe, and that here the idea of mass as depending on inertia is not necessarily
involved.   The formula -     will, still represent the mutual action, if
we take as unit of imaginary electric or magnetic matter, such a quantity as exerts unit force on an equal quantity at unit dJglJSnce. Here, however, one or both of M, m may be negative; and, as in these applications like kinds repel each other, the mutual action will be attraction or repulsion, according as its sign is negative or positive. .With these provisos, the following theory is applicable to any of the above-mentioned classes of forces. We commence with a few simple cases which can be completely treated by means of elementary geometry.
479.     If the different points of a spherical surface attract equally •with forces varying inversely as the squares of the distances, a particle placed within the surface is not attracted in any direction.
Let HIKL be the spherical surface, and P the .particle within it." Let two lines HK> /£, intercepting very small arcs HI, XL, be drawn through P; then, on account of the similar triangles HPI, KPL, those arcs will be proportional to the distances HP, LP; and any small elements of the spherical surface at HI and KL, each bounded all round by straight lines passing through P [and very nearly coinciding with JFf/C], will be in the duplicate ratio of those lines. Hence the forces exercised by the matter of these elements on the particle P are equal ; for they are as the quantities of matter directly, and the squares of the distances, inversely; and these two ratios compounded give that of equality. The attractions therefore, being equal and opposite, destroy one another: and a similar proof shows that all the attractions due to the whole spherical surface are destroyed by contrary attractions. Hence the' particle P is not urged in any direction by these attractions.
480.     The division of a spherical surface into infinitely small elements, will frequently occur in the investigations which follow: and Newton's method, described in the preceding demonstration, in which the division is effected in such a manner that all the parts may be taken together in pairs of opposite dements with reference to an internal
